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PORTABLE LATHE

FIELD OF THE INVENTION |

The instant invention relates’ to portable lathes, more
particularly those lathes adapted to machine the 1nternal
surface of a hollow workpiece. - |

BRIEF DESCRIPTION OF THE PRIOR ART -

Portable lathes are well known in the art and typi-
cally these comprise a stationary body or housing that is
clamped to the pipe, tube or other workpiece, and a
cutting or machining head rotatably attached to the
stationary housing. The cutting head contains one or
more cutting bits and a feeding mechanism which ad-
vances the cutting bit into the workpiece. The cutting
bit holder is usually mounted on some form of threaded
feed screw which is rotated to advance the tool brt as
the cutting head completes a rotation.

A common form of feeding mechanism utilized on
these lathes comprises a star wheel either attached di-
rectly to the feed screw or drivingly connected to it
through a worm. and pinion gear. In either case, the
peripheral extensions, of the star wheel contact a fixed
finger, usually mounted on the stationary body of the
lathe which contact causes the star wheel to rotate a
portion of a turn for each revolution of the cutting head.
The advancement of the star wheel serves to rotate the
feed screw and, consequently, moves the cutting bit
toward the workpiece. -

These basic systems work fine when. the portable
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lathe is used to machine or cut the external surface of'a -

tubular workpiece since there is no constrictions as to

available space for.the cutting head and feed mecha-

nism. However, when the lathe is of the internal vari-

ety, 1.e., utilized to machine or cut the interior surface of

a hollow workpiece, the use of the typical star wheel

feed mechanism becomes impossible due to.the space .

requirements of this mechanism. The entire rotating
cuttmg head must be capable of fitting within the work-
piece and such limitations do not:permit any part of the
lathe to extend radlally beyond the teol bit cutting sur-
face. |

The prior art mternal lathes are prlmarlly designed to
machine or cut the interior area adjacent the end of the
workpleee As a result of this, the apparatus is not de-
signed so as to be fully insertable within the workpiece
and, therefore, it is impossible to machine or cut an area
located far from the workpiece end, since the internal

lathes are meapable of bemg fully inserted wrthm the
opening. --

SUMMARY OF THE INVENTION

The instant invention is directed toward an internal,
portable lathe having an automatic feed mechanism that
1s sufficiently compact to enable the lathe to be entirely
inserted within an opening in the workpiece. The ma-
chine may be positioned v1rtually at any location along
the workpiece so as to, be capable of machining or cut-
‘ting any point along its interior surface.
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Qulte ebweusly, in order to remove them, each of the
welds must be cut away. Since all of the welds are in the

~interior of the feedwater inlet and at least some of them

are located well beyond the end of the feedwater inlet,
the internal lathe used to miachine these welds must be
capahle ef bemg fully mserted wrthln the mterrer of the

inlet. . s | | . |

It is an object of the present invention to provide an
internal,” portable lathe that'is capable of cutting and
removing welds located -adjacent the feedwater inlet
and also those located at a greater distance from the
inlet opening. In order to maintain the compact dimen-
sions required, to render the apparatus fully insertable
into the feedwater inlet, a unique cutting bit feed mech-
anism is utilized wherein the feed screw and its associ-

‘ated actuating mechamsm is located on the rotating

cutting head at a location diametrically oppesne the
position of the cutting bit and cutting bit holder. A pair
of rigid connecting bars 1nterconneet the cuttng bit

‘holder 'with a slide member of the feed meehanlsm such

that any motion of the slide member is transferred to the
cutting bit holder. The slide member is caused to move
by rotation of a feed screw. A cam member and an
overrunning clutch are associated with the feed screw
such that, as the cuttmg head rotates, the cam contacts
an actuating arm attached to a statlenary portion of the
lathe. The movement. of the cam member when con-
tacted by the arm causes the feed screw to rotate and
advance the cutting bit into the work. When the cam
reaches the limits of its travel, a spring biases it to its
return pOSlthIl against an adjustable stop. An overrun-
ning _clutch is disposed between the cam member and
the feed screw such that this. return movement of the
cam does not transmit movement to the feed screw. The
rate of feed may be adjusted by movmg the adjustable
stop member against the cam which, in effect, controls
the amount of travel of the cam and, consequently, the
rotation of the feed screw.
~In order to allow ‘rapid manual adjustment of the
position of the cutting bit the stationary body and the
cutting head are annular in shape to enable an operator
to reach through the device and manipulate a clutch nut
assocrated with the feed. mechanism. In a first position,
the nut is threadingly engaged with the feed screw such

that, as the feed screw rotates, the feed slide member

will transmit the feeding movement of the feed screw to
the cutting bit.holder. The clutch nut-may be manually
manipulated to a second position wherein it is disen-
gaged from the feed screw, thereby enabling the slide -
member and cutting bit holder to be manually shlfted '
either toward or away from the workpiece.

BRIEF DESCRIPTION OF THE DRAWINGS |

FIG. 1 is a side elevatrenal view, partlally in section,
showing the portable lathe according to the lnventlon
installed in a feedwater inlet. | .

FI1G, 2 is a front view of the pertable 1athe aecordlng

to _the invention viewed along lines 2—2 in FIG. 1.

60

A particular apphcatlen of the. portable lathe defined_ |
by this invention is.in the repair of steam generators. -

Large steam generators have flow. restrictors located in
the feedwater inlet to control. the liquid. flow into the
heat exchange area. The flow restrictor is welded to a

thermo sleeve, via a fillet weld which sleeve is, in turn,

65

welded to a retamer ring in the feedwater inlet pipe. It~

Is often necessary to remove and replace these devices. .

EIG. 3 1s a partial top view taken along lines 3—3 of
FIG:. 2 showmg the cutting bit tool holder of a portable
lathe. accerdmg to the invention. -~

FIG. 4 is a partial-bottom view taken along 11nes 4—4 .
of FI1G. 2. showing:the feed-asembly slide member of a
portable-lathe according to the invention. '

FIG. 5 isiaside elevational view, partially in section,
taken along lines 5—5 in: FIG.2 showmg the portable_ |

lathe according to this invention.
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FIG. 6 is a top view of the feed screw actuating
mechanism taken along lines 6—6 in FIG. 5.

FIG. 7 is a partial top sectional view taken along lines
7—7 in FIG. 5 showing the clutch nut and locking bar
used on the portable lathe according to this invention.

FIG. 8 is an enlarged sectional view taken along lines
8—8 in FIG. 7 showing the clutch nut engaged with the
feed screw. | S

FIG. 9 1s an enlarged sectional view taken along lines
8——8 in FIG. 7 showing the clutch nut disengaged from
the feed screw, -

- DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The portable lathe according to the invention is
shown in position in a steam generator feedwater inlet
in FIG. 1. Although the invention will be described in
conjunction with this usage, quite obviously the inven-
tion then may be utilized in any work environment and
for either machining or cutting completely through a
pipe, tube or conduit. |

Feedwater inlet 10 is formed in wall 12 of a steam
generator (not shown) to allow feedwater to pass into
the heat exchange area of the generator. Feedwater
inlet 10 has liner 14 attached thereto. Feedwater flow
restrictor 16 is attached to thermo sleeve 18 by way of
fillet weld 20 which extends around the inner periphery
of thermo sleeve 18. The rear portion of thermo sleeve
18 is, in turn, welded to retainer ring 22 by fillet weld
24. Fillet weld 26 serves to attach retainer ring 22 to
liner 14. - '

After certain periods of usage, it is often necessary to
replace the feedwater flow restrictor 16, thermo sleeve
18, and retaininer ring 22. Quite obviously, in order to
accomplish this, welds 20, 24, and 26 must be machined
away in order to allow the parts to be removed from the
generator assembly, The portable lathe according to the
invention, indicated generally at 28, is used to effect
removal of all three welds. In order to remove the first
weld 20, adaptor 30 is attached to the exterior of feed-
water inlet 10 such that adaptor sleeve 32 is coaxial with
feedwater inlet 10. Portable lathe 28 is placed in posi-
tion within adaptor sleeve 32 and stationary body 34 is
clamped in position. Cutting head 36 is rotated while
feeding cutting bit holder 38 and cutting bit 40 radially
outwardly to remove weld 20.

Once weld 20 has been removed, lathe 28 and adaptor
30 are removed from the feedwater inlet and the feed-
water flow restrictor is removed from the inlet. Lathe
28 1s then placed ‘within thermo sleeve 18 such that the
cutting bit 30 may remove weld 24 by a similar process.
Again, after the removal of weld 24, thermo sleeve 18 is
removed from the feed water inlet and a similar proce-
dure is utilized to remove weld 26 holding retainer ring
- 22 in position. |

In order to remove welds 24 and 26, lathe 28 must fit
entirely within the feedwater inlet 10. Prior to its being
clamped in position, lathe 28 may be supported on canti-
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lever support arm 42 connected to a hoist (not shown).

In order to allow the dimensions of the lathe to be
sufficiently compact to fit within the feedwater inlet 10,
feed mechanism 44 is located diametrically opposite
cutting bit holder 38 on cutting head 36. As seen best in
FIGS. 2-4, cutting bit holder 38 having cutting bit 40

retained therein is slidably attached to cutting head 36

via sliding gib 46. This permits cutting bit holder 38 and
cutting bit 40 to move radially inwardly or outwardly

60

65

with respect to cutting head 36. Connecting bars 48 are

4

attached to either side of cutting bit holder 38 and ex-
tend across cutting head 36 to feed mechanism 44. The
other end of rigid connecting bars 48 are connected to
slide member 50 which, in turn, is slidably connected to
cutting head 36 via gib 52. Thus, as can be seen, any
motion of slide member 50 in a radial direction will be
transferred to cutting bit holder 38 via the rigid con-
necting bars 48.

Stationary body 34 may be retained in position, either
in adaptor ring 32 or the feedwater inlet 10 by way of
radially extensible feet 54, Feet 54 expand outwardly to
contact the interior of the surface to which the station-
ary body is to be attached. Any known means may be
utilized to expand and contract feet 54 with respect to
stationary body 34 such as pneumatic or hydraulic cyl-
inders, etc. Although four such feet are shown, the
precise number is not critical and greater or fewer num-
bers may be utilized without exceeding the scope of this
invention. |

Cutting head 36 is rotably attached to stationary body
34 by raller bearings (not shown) or similar structures.
Ring gear 56 is attached to cutting head 36 and teeth on
its inner periphery are contacted by pinion gears 58
which are rotably driven by motors 60, Motors 60,
which may be pneumatic motors, are attached to sta-
tionary body 34 and, as can be seen, rotation of pinion
gears 58 will cause rotation of ring gear 56 and cutting
head 36. Although three motors 60 are shown, a greater
or lesser number may be utilized without exceeding the
scope of the invention.

Feed mechanism 44 is also attached to cutting head
36 at a location diametrically opposite that of cutting bit
holder 38. Feed screw 62 is rotatably attached to cut-
ting head 36 via bracket 64. The threaded portion of
feed screw 62 passes through slide member 50 and
through clutch nut 66. As shown in FIGS. 8 and 9,
clutch nut 66 defines bore 68 therethrough which has an
upper portion 68a and a lower portion 685. One half of
the circumference of upper portion 68a is threaded
while an opposite half of lower portion 684 is also
threaded. Clutch nut 66 is movable between a first posi-
tion, shown in FIG, 8, in which the threaded halves of
the upper and lower portions engage corresponding
threads on feed screw 62. The threads on both the feed |
screw and the clutch nut may be Acme threads or simi- |
lar designs which are capable of transmitting large
forces. | -

When clutch nut 66 is moved to a second position, as
shown in FIG. 9, the threaded halves of upper and
lower portions 68a and 685 are moved away from the
feed screw thread 62 and clutch nut 66 is disengaged
therefrom. Since there is no connection between feed
screw 62 and slide member 50 at this point, slide mem-
ber 50 may be manually moved without regard to feed
screw rotation,

In order to facilitate the movement of clutch nut 66
between its two positions, locking bar 70 is provided.
Locking bar 70 is slidably retained in clutch nut 66, as
shown in FIGS. 5 and 7, in a slot such that rotation of
the locking bar 70 will cause rotation of clutch nut 66.
Locking bar 70 has laterally extending tabs 72a and 72b
which extend beyond the diameter of clutch nut 66. In
a first position, shown in FIG. 7, tabs 724 and 72b en-
gage corresponding notches 74g and 74b defined by
slide member 50. When biased in this position by coil
spring 76, the interengagement of tabs 72 with notches
74 prevent locking bar 70, and consequently clutch nut
66, from being rotated from their respective first posi-
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tions. Thus, by the interengagement of these tabs and

notches, clutch nut 66 is locked in its engaged position,

as shown in FIG. 8. In this position, all rotation of feed

screw 62 will be converted into longitudinal movement

of slide member 50 and, consequently, cutting bit holder
38.

Movement of locking bar 70 in the direction of arrow
78 will disengage tabs 72 from notches 74 and allow
locking bar 70 and clutch nut 66 to be rotated to their
second position, as shown in FIGS. 9. This serves to
disconnect the slide member 50 from feed screw 62 and
allows it to be manually positioned without regard to
feed screw rotation. |

Rotation of the feed screw is effected through cam 80

and actuating arm 82. Cam 80 is attached to feed screw
62 through an overrunning clutch device 84. Overrun-
ning clutch 84 is such that, when cam 80 is moved in the
direction of arrow 86, it causes the feed screw 62 to also
rotate in that direction. After the cam passes by actuat-
ing arm 82, spring 88 causes it to pivot in the direction
of arrow 90 back to its original position. During this
return movement, clutch 84 disconnects cam 80 from
feed screw 62 such that the feed screw does not return
to its original position. The initial position of cam 80 is
determined by adjustable stop 92, one end of which
bears against notch 94 on cam 80. Stop 92 is attached to
cutting head 36 via screws 96 or the like, such that its
position may be altered by loosening screws 96 and
physically moving adjustable stop 92. Movement of this
stop effectively limits the travel of cam 80 and, in turn,
the rotation of feed screw 62, thereby serving as an
adjustment to the feed rate of the cutting bit 40. The
smaller the angle of rotation of cam 80, the smaller will
be the amount cutting bit 40 is advanced into the work-
piece per rotation of cutting head 36.
- Actuating arm 82 is pivotally attached to stationary
body 34 such that it is pivotable between a first position,
shown in solid lines in FIG. 6, and a second position,
shown in phantom in FIG. 6. In the first position, actu-
ating arm 82 extends into the path of cam 80 as cutting
head 36 rotates with respect to stationary body 34. In its
second position, actuating arm 82 is removed from the
path of cam 80. Arm 82 is moved between its two pOsi-
tions via pneumatic cylinder 98 attached to stationary
body 34. Cylinder 98 has its piston rod 100 attached to
actuating arm 82. Thus, as piston rod 100 is extended
and retracted, actuating arm 82 moves between its first
and second positions, and vice versa. Although a pneu-
matic cylinder 98 is shown, any other of means may be
provided to move the actuating arm without exceeding
the scope of this invention. -

As can be seen from the foregoing description, as
cutting head 36 rotates with respect to stationary body
34, the interaction between cam 80 and actuating arm 82
will advance the feed screw 62 in one direction only due
to the presence of overrunning clutch 84. Once the cut
has been completed, lathe 28 may be removed from the
device and feed assembly 44 manually reset by unlock-
ing clutch nut 66 from engagement with feed screw 62
and manually repositioning the slide assembly 50 and,
consequently, cutting tool bit holder 38. o

The foregoing description has been presented for
purposes of illustration only and should not be con-
strued as in any way limiting the scope of this invention

which is solely determined by the appended claims.
We claim: | |

1. A portable lathe comprising:
(a) a stationary body having a central axis;
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the stationary body to a work-
piece; - | o |
(c) a cutting head rotatably attached to the stationary
body so as to rotate about the central axis;
(d) means to rotate the cutting head about the central
- axis; o - .
(e) a cutting bit holder;.
(f) means slidably attaching the cutting bit holder to
the cutting head:; |
(8) a feed mechanism movably attached to the cutting
head and located on a side of the central axis oppo-
site the cutting bit holder, the feed mechanism
comprising a feed slide assembly slidably attached
to the cutting head and a feed screw rotatably
- attached to the cutting head and threadingly en-
gaging the feed slide assembly, the feed slide as-
sembly having: - | | |
(1) a slide member slidably attached to the cutting
head; | S |
(ii) a clutch nut rotatably mounted on the slide
member, | S
the clutch nut defining a bore extending there-
through, the bore having an upper portion and a |
lower portion, the upper portion having threads
extending around approximately half the circum- -
ference on one side of the bore and the lower por-
tion having threads extending around approxi-
mately half the circumference on an opposite side
~of the bore such that when the clutch nut is in a
first position, the threaded halves of the upper and
lower portions engage threads on the feed screw
thereby causing the slide member to move as the
feed screw rotates, and when the clutch nut js in 2
second position, the threaded halves are out of
engagement with the feed screw thereby enabling
the slide member to be moved independently of the
feed screw rotation; and |
(h) connecting means comprising at least one con-
- necting bar having one end connected to the slide
member and the other end connected to the cutting
bt holder such that, as the feed mechanism moves
toward the central axis, the cutting bit holder is
moved away from the central axis and vice versa.
2. The portable lathe of claim 1 wherein the threads
on the clutch nut and the feed screw are Acme threads.
3. The portable lathe of claim 1 wherein the slide
member defines a notch on either side of the clutch nut,
and further comprises a locking bar slidably attached to
the clutch nut, the locking bar having tabs extending
beyond the periphery of the clutch nut such that, in a
first position of the locking bar, the tabs engage the
notch thereby preventing rotation of the clutch nut and

- (b) means to attach

locking it in its first position, and in a second position of

the locking bar, the tabs are disengaged from the
notches thereby allowing the clutch nut to be rotated to
its second position. -

4. The portable lathe of claim 3 further comprising

"Spring_biasing means interposed between the locking

bar and the clutch nut to bias the locking bar toward its
first position. -

S. The portable lathe of claim 4 further comprising
means to rotate the feed screw in the given direction at
least a portion of a turn during each revolution of the
cutting head. o

6. The portable lathe of claim 5 wherein the means to
rotate the feed screw comprises:

(a) a cam attached to the feed SCrew;
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(b) an actuating arm pivotally attached to the station-
ary body and movable between a first position
wherein it contacts the cam so as to rotate the feed

screw, and a second position wherein it does not
contact the cam; and,

(c) means to move the actuating arm between its first

and second position.

7. The portable lathe of claim 6 further comprising
and overrunning clutch assembly interposed between
the can and the feed screw which allows rotation of the
feed screw only in the given direction.

8. The portable lathe of claim 7 further comprising:

(a) a spring interposed between the cam and the cut-

ting head which biases the cam in a predetermined

~ direction; and, |

(b) an adjustable stop bearing against the cam so as to
limit its movement in the predetermined direction.

9. The portable lathe of claim 8 wherein the means to
move the actuating arm comprises a pneumatic cylinder
attached to the stationary body and having its piston
rod attached to the actuating arm.

10. The portable lathe of claim 1 further comprising
means to rotate the feed screw in the given direction at
least a portion of a turn during each revolution of the
cutting head.

11. The portable lathe of claim 10 wherein the means
to rotate the feed screw comprises: ' |

(a) a cam attached to the feed screw;

(b) an actuating arm pivotally attached to the station-
ary body and movable between a first position
wherein it contacts the cam so as to rotate the feed
screw, and a second position wherein it does not
contact the cam; and,

(c) means to move the actuating arm between its first
and second position.

12. The portable lathe of claim 11 further comprising
an overrunning clutch assembly interposed between the
cam and the feed screw which allows rotation of the
feed screw only in the given direction.

13. The portable lathe of claim 12 further comprising:

(2) a spring interposed between the cam and the cut-
ting head which biases the cam in a predetermined
direction; and |

(b) an adjustable stop bearing against the cam so as to
limit its movement in the predetermined direction.

14. The portable lathe of claim 13 wherein the means
to move the actuating arm comprises a pneumatic cylin-
der attached to the stationary body and having its piston
rod attached to the actuating arm.

15. An internal portable lathe for machining the inte-
rior of a workpiece having an opening therein compris-
ing:
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(2) a stationary body having a central axis, the dimen-

sions of the stationary body being such that 1t fits
entirely within the opening of the workpiece;
(b) radial attaching means mounted on the stationary

body comprising a plurality of radially outwardly-

extending feet which contact the interior surface of
the workpiece opening so as to attach the station-
ary body thereto;

60
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(c) a cutting head rotatably attached to the stationary
body so as to rotate about the central axis;
(d) a ring gear attached to the cutting head;

(e) at least one motor attached to the stationary body,
the motor having an output shaft and a pinion gear
mounted on the shaft engaging the ring gear such

that rotation of the motor output shaft causes the
cutting head to rotate with respect to the stationary
body;

(f) a cutting bit holder slidably attached to the cutting
head on one side of the central axis;

(g) a slide member slidably attached to the cutting
head on a side of the central axis opposite the cut-
ting bit holder;

(h) at least one rigid connecting bar having one end
attached to the slide member and the other end
attached to the cutting bit holder, such that, as the
slide member moves toward the central axis the
cutting bit holder moves away from the central axis
and vice versa; -

(i) a feed screw rotatably attached to the cutting head
and extending through the slide member;

(j) a clutch nut rotatably mounted on the slide mem-
ber such that it is rotatably movable between a first
position wherein it threadingly engages the feed
screw thereby causing the slide member to move
toward the central axis as the feed screw is rotated,
and a second position wherein it is disengaged from
the feed screw thereby enabling the slide member
to be manually moved independently of the feed
screw rotation;

(k) a locking bar slidably attached to the clutch nut
and having tabs extending beyond its periphery
such that, in a first position of the locking bar, the
tabs engage a notch defined by the slide member
thereby preventing rotation of the clutch nut and
locking it in its first position, and in a second posi-
tion of the locking bar, the tabs are disengaged
from the notch thereby allowing the clutch nut to
be rotated to its second position;

(1) spring biasing means interposed between the lock-
ing bar and the clutch nut to bias the locking bar
toward its first position;

(m) a cam attached to the feed screw;

(n) an overrunning clutch interposed between the
cam and the feed screw which allows rotation of
the feed screw in only one direction;

(0) an actuating arm pivotally attached to the station-
ary body and movable between a first position
wherein it contacts the cam as the cutting head
rotates thereby rotating the feed screw, and a sec-
ond position wherein its does not contact the cam;

(p) a spring interposed between the cam and the cut-
ting head which biases the cam in a predetermined
direction;

(q) an adjustable stop mounted on the cutting head
and bearing against the cam so as to limit its move-
ment in the predetermined direction; and,

(r) a pneumatic cylinder attached to the stationary
body and having its piston rod connected to the
actuating arm so as to move the arm between its

first and second positions.
¥* ok 4 % 3
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